Improving Efficacy, Oral Bioavailability, and Delivery of Paclitaxel Using Protein-Grafted Solid Lipid Nanoparticles.
Oral delivery of anticancer drugs remains challenging despite the most convenient route of drug administration. Hydrophobicity and nonspecific toxicities of anticancer agents are major impediments in the development of oral formulation. In this study, we developed wheat germ agglutinin (WGA)-conjugated, solid lipid nanoparticles to improve the oral delivery of the hydrophobic anticancer drug, paclitaxel (PTX). This study was focused to improve the PTX loading in biocompatible lipid matrix with high bioconjugation efficiency. WGA-conjugated, PTX-loaded solid lipid nanoparticles (LPSN) exhibited enhanced anticancer activity against A549 lung cancer cells after internalization through lectin receptors than free PTX. Biodistribution studies in rats revealed that LPSN significantly improved the oral bioavailability and lung targetability of PTX, which could be due to cumulative bioadhesive property of the nanocarrier system and the targeting ligand WGA.